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Question 1 (Marks 20) 
 
(a)  Using the method of integration by parts, evaluate the following indefinite integral: 
                                              dxxx ||ln2/3          ,                                                     (Marks 6) 
(b)       Calculate the following integral and express your answer in the simplest form: 







                                                                                    (Marks 5) 
(c)       Using the method of substitution evaluate the following integral: 
                            dxxx cossin 2/5                                                                            (Marks 4) 
(d) Sketch the region enclosed by the following curves, and find its area: 
  yx sin , x = 0, y = 
4
 , y = 
4
3 .                                                        (Marks 5) 
 
Question 2 (Marks 20) 
(a)  Using a suitable substitution, determine the following integral:  
          xdxx 43 sectan    .                                                                                      (Marks 6) 
(b) With the help of a trigonometric substitution, evaluate the following integral: 
                        
 94 22 xx
dx
.                                                                                         (Marks 7) 
(c) (i)  Sketch the function given by: y = x
3
 – 5x2 + 6x.                                       (Marks 2) 
 (ii)  Use the cylindrical shells method to find the volume of the solid that results when 
  the region enclosed by y = x
3
 – 5x2 + 6x for 0 2 x  is revolved about the y-axis.           
                                                                                                                               (Marks 5) 
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Question 3 (Marks 20) 
(a) Using the Ratio test for absolute convergence theorem, determine whether the following 
 series converges: 










.                                                               (Marks 6) 
(b) Derive the first five terms of the Taylor series of xxf sinh)(   at 30 x , and then write 
 the series in sigma notations.                                                                               (Marks 7) 
(c) Determine the centre, interval and radius of convergence of the following power series: 












.                                                            (Marks 7) 
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Question 4 (Marks 20) 
(a) A spherical cap of height h is cut from a sphere of radius r as shown in the fig. below.  
  
    
 Derive the volume of the cap as a function of h and r.                                        (Marks 8) 
(b) Find the Euclidean distance, d(u,v), between the following vectors u and v in R
5
. 
  u = (3, 3, 2, 0, 3) and v = (4, 1, 1, 5, 0).                                        (Marks 4) 
(c) Find the standard matrix for the linear transformation defined by the following set of 
 equations: 













                                                              (Marks 4) 
(d) Determine whether 1221 TTTT   , where 
33
1 : RRT  is a dilation by a factor k and 
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Question 5 (Marks 20) 
(a) Determine whether the linear operator 33: RRT   defined by the following equations 













                                                                              (Marks 6) 
 If so, find the standard matrix for the inverse operator, and find ),,( 321
1 wwwT  . 
(b) Express the vector x = (9, 7, 15) as a linear combination` of u = (2, 1, 4),  
 v = (1, 1, 3),  and w = (3, 2, 5).                                                                          (Marks 7) 
(c) Find the rank and nullity of the matrix A given by: 














                                                                     (Marks 7) 
 
Question 6 (Marks 20) 
(a) Given S = {v1, v2, v3}, where v1 = (2, 1, 0), v2 = (3, 3, 1), and v3 = (2, 1, 1), show 
 that S is a basis of linearly independent vectors for R
3
.                                       (Marks 6) 
























2v ,  1,0,03 v  form an 
 orthonormal basis for R
3
 with the Euclidean inner product. Then express the vector  
 u = (3, 7, 4) as a linear combination of the basis vectors.                                 (Marks 7) 









A , show that the eigenvalues are obtained as:  
    bcdada 4)()(
2
1 2  .                                                 (Mark 7) 





















